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BREAST PROSTHESIS 




ffix^he4 nveiition i elates to an implantable breast piu sl h e si s adap ted-more-parti^tiiariy- 
'■4e-b rcasl augmentation surgery and breas t reconstr uctive suigciy. - 
5 Breast prostheses are generally constituted of a silicone-type elastomeric soft pouch 

which is filled with a more or less viscous fluid. In Europe, this fluid most often is a 
physiological serum-base fluid which is inserted into the pouch during implantation of the 
prosthesis through an appropriate opening in the pouch which is sealed after the filling. In 
the United States, in particular, silicone gels are also used, inserted into the pouch which is 
10 then sealed before implantation. A particular type of prosthesis is called an expander: these 
prostheses are implanted beneath the area of the tissues to be expanded, then are 
progressively filled by an appropriate valve system with a fluid such as a physiological 
serum. Several examples of embodiment of these conventional or expansion prostheses are 
found in the Patent Applications FR-2 735 354, FR-2 726 173, and FR-2 677 539. 
15 Numerous prostheses are currently commercially available, these prostheses having 

so-called "high profile," "low profile", or "anatomical" round shapes. All of them attempt 
as close an approximation to the natural shape of the breast as possible, but none has fully 
succeeded. The round-shaped prostheses do not feel natural, are overly projecting in the 
upper and inner parts (in a known fashion, the volume of the breast, as well as that of the 
20 prosthesis can be resolved into four parts depending upon their position in relation to the 
bust). With respect to the so-called anatomical shape, they have a more adapted shape, but 
they can easily be positioned incorrectly within the surgical pocket, because their posterior 
surfaces (i.e., the area of the prosthesis to be placed in contact with the thorax, which is also 
called the placement) have an inadequate contact with the thorax. 
25 ffi/^ &u o bje c t uf t he present invention is an improvement to the design o^brg 
/)^prostheses, this improvement aiming particularly at a more aesthetic aspe^AvMch is closer 
to that of the natural breast, regardless of whether the persop^wgaring the prosthesis is 
seating, standing, or laying down, and/or a greatgp-€ase in positioning the prosthesis 
correctly during implantation, and/or a mppertJonstant retention of the prosthesis once it is 
30 implanted in the correct positkya<ancI/ora greater comfort in wearing the prosthesis. 

A primarvpbj^efof the invention is a breast prosthesis comprising a soft pouch 
capablej>ft5ontaining a sufficiently fluid filling material, such as a silicone or hydrocolloid 
H^ a physiological scrum, 3aid prosthesis being made side-specific. 

In the context of the invention, "made side-specific" means that, once filled, the 
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pouch demarcates a volume that cannot be placed indifferently to the left or to the right on 
the person's thorax: therefore, one obtains a right prosthesis and a left prosthesis, which are 
as specific as the natural breasts, especially with respect to the geometry of the posterior 
surface of the pouch and/or that of the anterior surface thereof ("anterior", as opposed to 
"posterior," designates the surface created by the pouch turned to the side opposite the 
thorax). 

In addition to this side-specific arrangement translating into differences in the 
geometry between the (lower and upper) outer parts, on the one hand, and the (lower and 
upper) inner parts on the other hand, one can advantageously provide an additional side- 
specific arrangement translating into differences in the geometry between the (inner and 
outer) lower parts, on the one hand, and the (inner and outer) upper parts on the other hand: 
thus, one can also distinguish, in each prosthesis of the invention, the "upper" portion and 
the "lower" portion, in the implantation position, which cannot be inverted. 

In the context of the invention, a "pouch capable of contain ing^ ' means either the 
complete prosthesis, with the pouch fully filled with the filling fluid, or the partially filled 
pouch, dr^yet the pouch still empty since, as menti oned hereinabove, the pro theses, 
depending particularly ohlh^typ^offilling fluid selected^or th e function of the prosthesis, 
are in the form of empty or pre-filled pouches before implantation^ Preferably, it is a final 
prosthesis. Since the geometry of the pouch determines that of the prosthesis as a whole, 
once the pouch is filled, the invention is more clearly defined with reference to a filled 
pouch defining the volume approximating that of the breast. 

Indeed, the inventors became aware that such a "side-specific arrangement", such an 
asymmetry was the solution to the problem of overcoming the disadvantages of the 
prostheses currently used. 

Xh is 3idc-spccific arrangement can- be obtained at vaiious levels, which can be- 
alternativ e , or preferably cumulative , 

Thus, a first level is the choice of an asymmetry of the pouch in the implantation 
position (for ease of understanding, the implantation position is that of a person standing or 
sitting with her bust straight), once filled, in relation to a plane PI passing by the nipple E 
(the front pole of the anterior surface simulating the breast nipple) and by the lower D and 
upper B front edges. Thus, this characteristic takes into account the asymmetry of the 
breasts in relation to a vertical sagittal plane. Indeed, a natural breast is hemispherical only 
on a teenager. Subsequently, it spreads on the thorax wall and then progressively displays 
a more rounded and more protruding aspect in the lower and outer parts. The asymmetry 



P21742.S01 PCT/FR00/01457 



Page -3- 

according to the invention advantageously enables the volume of the lower outer part of the 
implanted prosthesis to be larger than that of the lower inner part and/or that of the upper 
outer part to be larger than that of the upper inner part. 
0*P> PreferablyTthis-asyr^ a^dif fer^icein-ttie-dimensions.he.t\ 
Si^projection of the distance EC between the nipple and the front inner edge, orjJhercSne hand^, 
and the projection of the distance EA between said nipple and tlje-front outer edge, on-the 
other hand, the projections being made along a plane^2perpendicular to the~plane PI 
passingly the aforementioned nipple and contajirifig said nipple E as well as the front upper 
edge B. The ratio between these tw^pfqjections is advantageously less than or equal to 
10 0.95respecially comprised bpfctfeen 0.8 and 0.9, or between 0.85 and 0.90. The preferred 
embodiment consisJs-<rfselecting a ratio on the order of 0.875, which is that most capable 
of reprodjieitig the more outwardly projecting aspect of the natural breast, whereas the 
ly~avaiM>le prostheses have a ratio strictly equal-io^h — 
Conversely, it is preferable that the projection of the distance EC between the nipple 
15 E and the inner edge C be equal to or very close to the projection of the distance EA' 
between the nipple E and the rear outer edge A', along this same plane P2: this configuration 
especially allows obtaining an outer "overlap" of the filled pouch in the implantation 
position in relation to the posterior surface thereof, this overlap extending in particular 
between the lower D and upper B rear edges, which simulates the aspect of the natural breast 
20 at best. 

Advantageously, the prosthesis is designed such that, along the plane P2 described 
hereinabove, the dimension of the projection of the distance BE between the upper edge B 
and the nipple E is greater than the dimension of the projection of the distance ED between 
the nipple and the lower edge D. The ratio r (BE/ED) is preferably at least 1.1, especially 
25 between 1.1. and 2, or between 1.3 and 1.5. 

Incidentally, to obtain the aforementioned "outward" overlapping effect, it is 
advantageous to have the plane P5 tangent, at k (the rear outer edge) to the anterior surface 
of the prosthesis form, at k, with the plane P6 tangent, at said point k 5 to the posterior 
surface, an obtuse angle (f>, especially greater than 95 or 100°, in particular comprised 
30 between 91° and 120°, for example on the order of 115°. 

Preferably, the prosthesis does not contain any axillary extension or the like. 

A second level of side-specific arrangement relates to taking into account the natural 
convexity of the thorax in a horizontal plane (still with the understanding that the prosthesis 
is filled and in the implantation position). The current prostheses have a planar posterior 
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surface. The incorrect positions, prosthetic rotations and aesthetic drawbacks observed after 
implantation are explained in particular by this choice: since the prostheses assume the shape 
of the thoracic plane only on an insufficient surface, they can easily move. Conversely, 
according to the invention, at least one concave curvature is preferably imparted to the 
posterior surface, in order to increase this contact surface, and therefore to improve the fit 
of the prosthesis on the thorax. 

Advantageously, a first concave curvature is provided in a horizontal plane P3, this 
plane passing by the inner edge C, for example. In this case, the perpendicular projection 
GG' of the pole G of the posterior surface on the horizontal plane P4 containing the outer 
rear edge A 5 and the inner edge C, is at least 3 mm, especially at least 5 mm or 1 cm, for 
example 0.8 - 1.5 cm. 

Still advantageously, the posterior surface can also have a concave curvature, in a 
vertical plane P9, this time, this vertical plane passing by the upper edge B, for example. 
In this case, the perpendicular projection HH' of the pole H of the posterior surface along 
this curvature on a vertical plane P10, perpendicular to P9 and passing by the upper edge B, 
is at least 2 mm, especially comprised between 3 and 6 mm. 

It is with this double curvature that the posterior surface closely fits the curvature of 
the thorax at best. Advantageously, the first curvature is uninterrupted between the inner 
edge C and the outer rear edge A', and similarly, the second curvature is uninterrupted from 
the upper edge B to the rear lower edge D (i.e., with no inverted planar or curvature zone 
between the two points considered for each of the curvatures). 

To obtain this non-planar posterior surface, it can be made more rigid, less 
deformable than the anterior surface, for example by selectively increasing the thickness of 
the wall of this surface. 

A third level of side-specific arrangement relates to the "connection" zones between 
the prosthesis and the thorax: the completely symmetrical prostheses currently available 
generally do not take into account either that the natural breasts, especially in the inner zone 
and in the upper zone, connect to the thorax along a "gentle" slope and not in a quasi- 
perpendicular manner with respect to the thorax. 

Conversely, according to the invention, one first provides to simulate this gentle 

slope connection in the upper zone of the prosthesis, by designing the prosthesis such that 

7— — ~ — — _ — 

the planes P10 and Pll tangentTo the posterior surface and to the anterior surface, 
respectively, of the pouch, once it is filled and in the implantation position at the upper edge 
B, form therebetween an angle less than or equal to 70°, especially less than or equal to 65 
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or 60°, for example on the order of 40°. 

Alternatively or cumulatively, the invention also provides a gentle slope connection 
of the prosthesis with the thorax in the inner zone of the prosthesis: the pouch is designed 
such that the planes P7 and P8 tangent to the anterior surface and to the posterior surface, 
5 respectively, of the pouch, once it is filled and in the implantation position at the inner edge 
C, form therebetween an angle less than or equal to 70°, especially less than or equal to 65 
or 60°, for example on the order of 40°. 

$^^> ™hjnnt nf tVin inwpntinn rnnrems thp prntViPSpe: having qt leqgf nnp level of sifb: 

[W^^specific arrangement and pertaining to the family of prostheses defined in the preamjarfe of 
U 0 the present application. It relates to prostheses having all of the volumes commonly used 

in breast surgery, namely, prostheses which, once filled, have a volume ranging^rom 80 cm 3 

to 700 cm 3 . 



rsi The details and advantageous characteristics of the inventionAvill now become 

f / 

* s/ apparent from the following non-limiting example, by means of Figures 1-6: 

H . 15 • Fi gure 1 schematically shows a transverse cross-sectioi/of a thorax with natural 

{safe 

breasts. 



y • Figure 2 shows the same cross-section with two prostheses according to the prior art. 

\*~ • Figure 3 shows the same cross-section with/wo prostheses according to the 

invention. 

20 • Figure 4 shows a view of the anterior syftace along a vertical plane of the right 
prosthesis according to the invention 

• Figure 5 shows a view of the prosthesis of Figure 4 in a horizontal cross-section. 

• Figure 6 shows a side view of the prosthesis of Figure 4. 

Therefore, Figure 1 is a trajasverse cross-section of the thorax in a mediastinal 
25 window passing by the fourth dot^al vertebra, schematically shown from a scannographic 
illustration. One sees the spine'lO, the two breasts 1 1 and 12, the mediastinum 13, the lung 
fields 14 and 15, the costal Ertane 16. It can be noted that the two breasts "spread" naturally 
on the thoracic plane 16 Joy assuming its convex shape. The arrows represent the inner and 
outer limits of the prjgJjection of the two areolar glands on the thorax. 
30 Figure 2 s>fows, along the same cross-section as in Figure 1, some of the drawbacks 

of one type off (comparative) prosthesis that is currently commercially available: the 
prostheses/21 and 22 have planar posterior surfaces 23 and 24 which do not follow the 
curvature of the thorax. In addition, they create, in the inner zones 25 and 26 for connection 
the - thorax, an almost 90" angle wi t h sa i d thorax. And wc arc almos t in the 3am» 
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ti uu in the OUlei connection zones 27 aiid 28: Hie external appearance of the - proctheoio? 
is therefore anaesthetic, on the one hand, and it is susceptible of moving in the pocket^tfere 
it is implanted, increasing the anaesthetic effect and the discomfort for the pepsdn, on the 
other hand. 

Figure 3 shows the prostheses 31, 32 according to a prefemsa embodiment of the 
invention: they are much closer to the aspect of the breasts oi^Figure 1, with a posterior 
surface 33, 34 assuming the convexity of the thorax as clps^fy as possible, and connections 
in inner zones 35, 36 and in outer zones 37, 38 along^a, gentle slope. The prostheses 31 , 32 
have a volume that is better distributed and cja^er to the thoracic cage; as a result, they are 
much less susceptible of moving. It is^Uso seen that the prostheses 31, 32, contrary to the 
prostheses 21, 22, are not interchafigeable. They are made side-specific, asymmetrical as 
are the natural breasts. y< 

The following^igures will discuss the geometry of the prosthesis 31 in detail. 
Figure 4^fnerefore shows a front view of the right prosthesis 31 of Figure 3. It is 
understop<fthat from this representation, as well as all of the following ones, can derive 
thos^of the left breast, which is the mirror construction in volume of the right prosthesis. 
^hia representation and the following orre s- me oil a scale of -h — 

The point E shown is the front pole of the prosthesis, which corresponds to the nipple 
of the natural breast, the point C is the inner edge (that which is going to be turned toward 
the other prosthesis in the implantation position), the points B and D are the upper and lower 
front edges, respectively, the point A is the front outer edge (as opposed to "inner"), the 
point A' is the rear outer edge and the point D' the rear lower edge. This is a prosthesis 
having a volume of about 480 cm 3 . 

-^he dimensions of the distances between these various points, measured in me pis 



P2, are as follows: 

AA' = 1 cm (length of the outer overlap) 
A'C = 14 cm (base of the prosthesis) 
AC = 15 cm (total width of the prosthesis) 
BD = 12 cm (total heighrpJHfie prosthesis) 
DD' = 2 mm 
A'E = EC^Tcm 
AE cm 
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It is seen that the prosthesis does not have any symmetry in relation to the plane PI 
passing by B 5 D, and E, and perpendicular to the plane P2 represented in the Figure: the 
distance EC is notably shorter than the distance A^E, and the volumes of the upper 40 and 
lower 42 outer parts are larger than that of the volumes of the upper 41 and lower 43 inner 
5 parts. There is a hatched area 44 that corresponds to an overlap of the anterior surface in 
relation to the surface developed by the posterior surface, which translates into the distance 
separating the points A and A'. This overlap is most substantial in the vicinity of the points 
A and A', but it is seen that it extends up into the inner lower part 43 (the distance between 
D and D' is not negligible). The prosthesis also has an asymmetry between the volumes of 

10 the lower 42 and upper 4 s 0 outer parts, on the one hand, and between the volumes of the 
lower 43 and upper 41 inner parts, on the other hand, which translates into the difference 
between the distances.BE and ED. In the present case, the ratio r (BE/ED) is 1 .4. This ratio 
can be generally selected preferably between 1.1 and 2, especially between 1.3 and 1.5. 

Figure 5 is a horizontal cross-sectional view of the previous Figure. According to 

15 this cross-section, the point F is the pole of the anterior surface 52 and G the pole of the 
posterior surface 51. G' is the projection of G in the plane P4 which is the plane 
perpendicular to the plane of the cross-section, and which passes by k and C. It must be 
noted that the axes BD of Figure 4 and FG of this Figure are perpendicular to one another, 
but with an offcentering of about 1 cm. They do not intersect. 

20 The distances between these various points are: 

GG' = 1.3 cm 

FG = 5 cm (front projection of the prosthesis) 
kG' = 6 cm 
GC = 8 cm 

25 Th erefore, one easily 3 ces - Uial the poste rior surfa ce 51 lias a unifuun concavr 

jW^extending between the points k and C. This concavity can be quantified by the di^tarfce GG' 
^ which is greater than 1 cm, and by the angles a formed by the planes tapg€nt to the posterior 
surface 5 1 , at points k and C, with the plane P4. Here, the Uya-^ngles on the outer and inner 
side are substantially identical (about 25°, which^&affSe comprised between 20° and 30°), 



30 but it could be bThefwise; It can be ncjtecrthat G' is not in the middle of kC. There is an 
A'G/G'C ratio of about 0.75Xfer^example comprised between 0.5 and 1). The hatched area 
53 corresponds tothtrouter overlap designated by the reference numeral 44 in the previous 
Figure^it^ffiakes it possible to see more clearly that the prosthesis allows obtaining the 
tflir a l pffrrt of nn n nt W ii nlly p i ujnl rn g br^rr^ 4 
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Frgure^S" also m&keS it possible to show a gentle slape^ormeeti<M-4»eRtkm«sb 
ereinabove, the connection between the inner edge C of the prosthesis and the thp*e^fthus 5 
the plane tangent to the posterior surface 51 at point C forms, togethep^Wfme plane tangent 
to the anterior surface at same point C, a small angle p, myclrtgss than 90°, here on the order 
of40°. ^^^^^ 

Figure 5 also showstbaHtieouter overlap also translates into an angle (J) of about 
115°, at k, bek&ieerrtlie^ plane P5 passing by k and tangent to the anterior surface 52 and the 
frfgSe^^lso^aSsmg^^ surface 51 ofthe prosthesis. 




Figure 6 is a side view of the prosthesis 31. The point I is the pole of the anterior 
surface 52 along the plane of the Figure. The point H is the pole of the posterior surface 5 1 
along the plane of the Figure. The point H' is the perpendicular projection of H on a vertical 
plane P9 passing by B and perpendicular to the plane of the Figure. The distances between 
these various points are as follows: 

HH' = 3.5 mm 

HI = 5 cm (front projection of the prosthesis) 
HD = 5 cm 

H'B = 7 cm ' 
DD'-2mm 

The-posterinrsurface S T ha s a second concavity in the plane oflliel 
concavity can be quantified^by the distance HH' which is greater than 1 mijj<an3 by the 
angles % formed tjy the plane tangent to the posterior surface 5J^t^5i^B~wrth'the plane 
P9. (The situation is the same at point D\ the concavity^cfending from B up to D'). Her^ 
the angle % is about 7°, and can be comp^ 4° and 15°, for example. 

Figure 6 also makes it possible to see a second gentle slope connection on the upper 
zone of the prosthe^sT'at point B, the angle 5 formed by the plane P10 explained 
hereinaboyje-^cfiathe plane PI 1 tangent to the anterior surface to point B is small, much less 
n 90° or 60°, and it is seleilid here lu b o ab ovtiSt.^. " 

The distance HI is an important characteristic of the prosthesis because it makes it 
possible to define the front projection of the prosthesis. In this specific example, it is 5 
centimeters, but it can be selected more generally in a range of 3-7 centimeters. 

ki oonoluoion, this non - limiting cxamplcof prosthesis i3 the ono that combino Gjiil - 
characteristics of the invention for even clos^afi-^pprc5>amation to the aspect of the 
natural breast than before. Jii^stheSeTof various volumes can result from mere similarity. 

TTTromainG consistent with the invention to pi u vidc piuslhcscs that would not - 



1/of the cl 



P21742.S01 




PCT/FR00/01457 




Page -9- 

wmrt a ic a ll Of Ihu means fui si d c - ap o oifio arrangement, (a daptation to tho convexity o £& g» 
thorax by a concave posterior^uiaGe-mTt^^ "gentle slope connection", and/or 

an asymmetj^nTrel^ion to a vertical plane passing by the nipple, and/or an outer 



